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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rotor 
for an eddy current reducer having excellent 
high temperature oxidation resistance, and an 
eddy current speed reducer that the brake 
torque does not drop even after used for a long 
„7 5b time. 

- 14 SOLUTION: The rotor 1 1 for the eddy current 
1 5 speed reducer forms an Ni plate film 14 

consisting of an Ni or Ni alloy on the surface of 
a rotor 13 and then forms an inorganic ceramic 

73c 



film 15 on the surface of the Ni plate film 14 in 
the rotor for the eddy current speed reducer, 
1 5 which applies brake force generated by the 
interaction between a magnetic field of a 
magnet and an eddy current produced by the mutual movement of the magnet and the 
rotor 1 1 in the opposite direction of the rotating direction to the rotor 1 1 that rotates 
around an rotating axis. 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Rota for eddy-current reduction gears characterized by forming nickel 
plating coat by nickel or nickel alloy in the front face of the Rota member, and coming 
to form an inorganic system ceramic coat in the front face of the nickel plating coat in 
Rota for eddy-current reduction gears on which the damping force generated by the 
interaction with the eddy current produced by the field from a magnet, the magnet, 
and mutual motion of Rota in the hand of cut in the Rota and the direction of reverse 
to Rota rotated with a revolving shaft is made to act. 

[Claim 2] Rota for eddy current reduction gears according to claim 1 whose 
above-mentioned Rota member is a braking drum. 

[Claim 3] Rota for eddy current reduction gears according to claim 1 whose 
above-mentioned Rota member is a braking disk. 

[Claim 4] claims 1-3 which constituted the above-mentioned Rota member from an 
annular solid which serves as the Rota body section which consists of steel from right 
conductors, such as copper, — Rota for eddy current reduction gears given in either. 
[Claim 5] Claims 1 and 2 or the eddy current reduction gear characterized by 
constituting using Rota for eddy current reduction gears given in four. 
[Claim 6] Claims 1 and 3 or the eddy current reduction gear characterized by 
constituting using Rota for eddy current reduction gears given in four. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the eddy current reduction gear which 
used Rota for eddy current reduction gears, and it, and relates to the eddy current 
reduction gear using Rota for eddy current reduction gears for the retarder which gives 
slowdown braking especially to a car, and it. 



[0002] 

[Description of the Prior Art] In order to give continuous slowdown braking stabilized 
on the car and to prevent burning of the foot brake which is a main brake generally 
while reducing the acceleration produced on a car when a car goes down a long hill etc., 
the retarder (eddy current reduction gear) 50 shown in drawing 5 is used. 
[0003] The eddy current reduction gear 50 counters the inner skin of the pole piece 
[ being cylindrical (the shape of or a ring) ] 52 which mainly counters the inner skin of 
Rota 51 attached in a revolving shaft (not shown) and the same axle, and its Rota 51, 
and is prepared, and the pole piece 52, is formed, and consists of yokes 54a and 54b 
which have the magnet objects 53a and 53b in the peripheral face. While yoke 54a is 
being fixed, yoke 54b is rotating yoke 54b in a cylinder 55, since it is pivotable to a hoop 
direction, and has switched ON/OFF of the damping force (after-mentioned) made to act 
to Rota 51. Although drum type Rota 51 is used in the eddy current reduction gear 50 in 
drawing 5 here, there is also an eddy current reduction gear using Rota of a disk type. 
[0004] If a conductor (Rota) 62 moves in the direction (the inside of drawing 6 (a) 
longitudinal direction) which intersects perpendicularly the inside of the field M 
between magnet (permanent magnet or electromagnet) 61a and 61b with Field M in the 
braking principle of an eddy current reduction gear as shown in drawing 6 (a) and (b) 
Since Force (damping force) F occurs by the interaction of the eddy current E produced 
by the magnet 61 and mutual motion of Rota 62, and Field M, in the eddy current 
reduction gear, this damping force F is used as an auxiliary brake of a foot brake. 
[0005] moreover, in an eddy current reduction gear, as Rota (braking drum) 51 where 
damping force is more high, as shown in drawing 7 (a) - (c), the annular solid 73 which 
consists of right conductors which consist of steel, such as the Rota body section 72 and 
copper, is compounded — making (putting together) — ** — the compound braking drum 
(or compound braking disk) 71 is mentioned. 

[0006] Since the energy absorbed by braking at the time of braking by the eddy current 
reduction gear is changed into heat, the braking drum which is a conductor may reach 
about 700-degree C elevated temperature. Moreover, a braking drum is cooled by 
ordinary temperature with air cooling at the time of un-braking. Consequently, since a 
braking drum will be exposed to the heat cycle between ordinary temperature - 700 
degrees C of abbreviation, it becomes important preventing it the oxidation and 
exfoliation in the front face of a braking drum. 
[0007] 

[Problem(s) to be Solved by the Invention] Conventionally, nickel plating coat by nickel 
or nickel alloy, the heat-resistant coat by the heat resistant paint, etc. were formed in 



the front face of a braking drum as surface treatment of a braking drum. 
[0008] However, since a coat will oxidize and exfoliate and the steel which is a base 
material will also oxidize if it is used for several years even if it forms these coats in the 
front face of a braking drum, there was a problem that damping torque fell. Moreover, 
also in the compound braking drum 71 shown in drawing 7 , when the coat exfoliated, 
oxidation and exfoliation of the copper in an annular solid 73 became remarkable, and 
there was a problem that damping torque fell substantially. 

[0009] The object of this invention originated in consideration of the above situation has 
elevated-temperature oxidation resistance in offering good Rota for eddy current 
reduction gears. Moreover, other objects of this invention are to offer an eddy current 
reduction gear without fear of damping torque lowering, even after using them for a 
long period of time, continuing. 
[0010] 

[Means for Solving the Problem] Rota for eddy current reduction gears which starts this 
invention that the above-mentioned object should be attained As opposed to Rota 
rotated with a revolving shaft in the hand of cut in the Rota, and the direction of reverse 
The field from a magnet, In Rota for eddy current reduction gears on which the damping 
force generated by the interaction of a magnet and the eddy current produced by mutual 
motion of Rota is made to act nickel plating coat by nickel or nickel alloy is formed in 
the front face of the Rota member, and it comes to form an inorganic system ceramic 
coat in the front face of the nickel plating coat. 

[0011] According to the above configuration, the elevated-temperature oxidation 
resistance of Rota itself becomes good because elevated-temperature oxidation 
resistance covers nickel plating coat with a good inorganic system ceramic coat. 
[0012] On the other hand, the eddy current reduction gear concerning this invention is 
constituted using Rota which forms nickel plating coat by nickel or nickel alloy in the 
front face of the Rota member, and comes to form an inorganic system ceramic coat in 
the front face of the nickel plating coat. 

[0013] According to the above configuration, even after elevated-temperature oxidation 
resistance continues and uses an eddy current reduction gear for a long period of time 
with constituting an eddy current reduction gear using good Rota, there is no possibility 
that damping torque may fall. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable 1 operation of this 
invention is explained based on an accompanying drawing. 

[0015] The cross-section enlarged drawing of Rota for eddy current reduction gears 



concerning this invention is shown in drawing 1 . In addition, the same sign is given to 
the same member as drawing 7 . 

[0016] Drawing 1 (a) as shown in - (c), Rota 11 for eddy current reduction gears 
concerning this invention All over the Rota member 13 which compounds the annular 
solid 73 (or 73b, 73b, or 73c, 73c) which consists of the Rota body section 72 and copper 
of the shape of a ring which consists of steel (combining) Coat formation of the nickel 
plating coat 14 by nickel or nickel alloy is carried out, and it comes to carry out coat 
formation of the inorganic system ceramic coat 15 on the front face of the nickel plating 
coat 14. 

[0017] Here as a composite construction of the Rota body section 72 in Rota 11, and an 
annular solid 73 As are shown in drawing 1 (a) and it is shown in the structure and 
drawing 1 (b) which compounded the annular solid 73 all over the inner circumference 
side face (the inside of drawing 1 (a) top face) of the Rota body section 72 As shown in 
the structure where annular solids 73b and 73b were compounded with the ends side 
(the inside of drawing 1 (b) left right face) of the Rota body section 72, respectively, or 
drawing 1 (c) The structure where annular solids 73c and 73c were compounded with 
each level difference sections 16 and 16 formed in the inner circumference side face (top 
face [ in / in the inside of drawing 1 (c) / a left right end ]) in the ends of the Rota body 
section 72 etc. is mentioned. Drawing 1 (a) It does not pass over the composite 
construction of the Rota body section 72 shown in - (c), and an annular solid 73 to an 
example, and it cannot be overemphasized that you may be other composite 
constructions. 

[0018] Moreover, nickel plating coat 14 and the inorganic system ceramic coat 15 do not 
need to cover the whole surface 72 of the Rota member 13, i.e., the Rota body section, 
and the whole exposed-surface surface of an annular solid 73, as shown in drawing 1 (a) 
- (c), and they have just covered the whole exposed-surface surface of an annular solid 
73, and the front face of the Rota body section 72 in the near at least. 
[0019] Especially as steel which constitutes the Rota body section 72, it cannot limit and 
all the steel of common use used for Rota can apply Moreover, the copper which 
constitutes an annular solid 73 is the generic name of pure Cu and Cu alloy. 
[0020] The thickness of nickel plating coat 14 has desirable 1-100 micrometers, and its 
5-50 micrometers are especially desirable. Here, the thickness range of nickel plating 
coat 14 was specified for causing cost lifting, while the improvement effectiveness of 
oxidation resistance and peeling resistance would be saturated, if the improvement 
effectiveness of oxidation resistance and peeling resistance is small when thickness is 
less than 1 micrometer, and thickness exceeded 100 micrometers. Moreover, especially 



the class of nickel alloy plating is not limited and is desirable. [ of nickel-P plating, 
nickel-Co plating, nickel-Cr plating, nickel-Co-W plating, nickel-Co-P plating, etc. ] 
[0021] Especially the formation approach of nickel plating coat 14 is not limited, and 
general electroplating, electroless deposition, etc. are mentioned. 
[0022] what will be limited good [ elevated-temperature oxidation resistance ] as a 
component of the inorganic system ceramic coat 15 especially if the difference of 
coefficient of thermal expansion with nickel plating coat 14 and a base material (steel of 
the Rota body section 11, copper of an annular solid 73) is small ceramic material — it is 
not — for example, Si02, Zr02, and aluminum 203 etc. — it is mentioned. 
[0023] The thickness of the inorganic system ceramic coat 15 has desirable 0.1-10 
micrometers, and its 1-5 micrometers are especially desirable. Here, the thickness 
range of the inorganic system ceramic coat 15 was specified for the difference of 
coefficient of thermal expansion with nickel plating coat 14 and a base material 
becoming large, and becoming easy to exfoliate, when the effectiveness of antioxidizing 
of nickel plating coat 14 is small when thickness is less than 0.1 micrometers, and 
thickness was thicker than 10 micrometers. 

[0024] Especially the formation approach of the inorganic system ceramic coat 15 
cannot be limited, and all the ceramic-coating methods of common use can apply, for 
example, a plasma metal spray, ion plating, etc. are mentioned. 

[0025] Especially the compound approach of the Rota body section 72 and an annular 
solid 73 is not limited, and adhesion, a pressure welding, etc. are mentioned. 
[0026] Next, an operation of this invention is explained. 

[0027] By carrying out coat formation of the nickel plating coat 14, the thermal 
resistance of the Rota member 13 improves substantially on the front face of the Rota 
member 13. Moreover, on the front face of nickel plating coat 14, the endurance of nickel 
plating coat 14 to the large heat cycle of a temperature gradient, for example, the heat 
cycle between ordinary temperature - 700 degrees C of abbreviation, improves because 
elevated-temperature oxidation resistance carries out coat formation of the good 
inorganic system ceramic coat 15. By this, the endurance over the large heat cycle of the 
temperature gradient in Rota 11 the very thing improves. 
[0028] Consequently, even if it carries out the load of the large heat cycle of a 
temperature gradient to Rota 11 of this invention for a long period of time, for example, 
several years, in the front face of Rota 11, the inorganic system ceramic coat 15 and 
nickel plating coat 14 do not oxidize, or it does not necessarily exfoliate. For this reason, 
the steel of the base material 72 of Rota 11, i.e., the Rota body section, and the copper of 
an annular solid 73 do not oxidize. 



[0029] Moreover, by carrying out coat formation of the inorganic system ceramic coat 15 
on the front face of nickel plating coat 14, as compared with the thickness of nickel 
plating coat in conventional Rota, it becomes possible to make thin thickness of nickel 
plating coat 14 in Rota 11 of this invention, as a result compaction of the production 
time of Rota 11 and reduction of a manufacturing cost can be aimed at. 
[0030] Furthermore, it cannot be overemphasized that the annular solid 73 which the 
Rota body section 72 was made to compound with the front face of the Rota member 13 
which consists of the Rota body section 72 and an annular solid 73 by carrying out coat 
formation of nickel plating coat 14 and the inorganic system ceramic coat 15 stops being 
able to exfoliate easily 

[0031] Moreover, in this invention, although the case where a compound braking drum 
was used as a Rota member 13 was explained, it cannot be overemphasized that a 
common braking drum (or braking disk) (or braking disk), i.e., the braking drum which 
consists of steel simple substances, and a compound braking disk may be used. The 
same operation effectiveness as Rota 11 of this invention can be acquired in these cases. 
[0032] Next, the eddy current reduction gear concerning this invention is explained 
based on an accompanying drawing. 

[0033] The transverse-plane sectional view of the eddy current reduction gear 
concerning the gestalt of the 1st - the 3rd operation is shown in drawing 2 - drawing 4 . 
In addition, the same sign is given to the same member as drawing 1 and drawing 5 . 
[0034] Rota 11 concerning this invention mentioned above is applicable to an eddy 
current reduction gear various type. For example, the eddy current reduction gear 20 
(refer to drawing 2 ) of the gestalt of the 1st operation have braking drum type Rota 21 
and using the pole piece 52, The eddy current reduction gear 30 (refer to drawing 3 ) of 
the gestalt of the 2nd (barrel 32 of thin meat is used) operation which is equipped with 
braking drum type Rota 31, and does not use pole piece, It has Rota 41a and 41b of a 
braking disk type, and the eddy current reduction gear 40 (refer to drawing 4 ) of the 
gestalt of the 3rd operation using the pole piece 42a and 42b etc. is mentioned. 
[0035] The eddy current reduction gears 20 and 30 in the gestalt of these operations or 
40 nickel plating coat by nickel or nickel alloy is formed in the front face of the Rota 
member. And since the elevated-temperature oxidation resistance which comes to form 
an inorganic system ceramic coat in the front face of the nickel plating coat uses good 
Rota 21 and 31, or 41a and 41b, After using these eddy current reduction gears 20 and 
30 or 40 for a long period of time, continuing, it sets on Rota 21 and 31 or the front face 
of 41a and 41b. The steel of saying [ an inorganic system ceramic coat and nickel plating 
coat oxidizing, or exfoliating / 72 ], i.e., the Rota body section, and the copper of an 



annular solid 73 do not oxidize. Consequently, even if it uses the eddy current reduction 
gears 20 and 30 or 40 for a long period of time, continuing, there is no possibility that 
those damping torque may fall. 

[0036] As mentioned above, it cannot be overemphasized that the gestalt of operation of 
this invention is not limited to the gestalt of operation mentioned above, and various 
things are otherwise assumed. 
[0037] 

[Effect of the Invention] In short, according to this invention, the following outstanding 
effectiveness is demonstrated above. 

(1) Elevated-temperature oxidation resistance can obtain good Rota by covering the 
front face of the Rota member with nickel plating coat, and covering the front face of the 
nickel plating coat with an inorganic system ceramic coat with still better 
elevated-temperature oxidation resistance. 

(2) Even if it uses an eddy current reduction gear for a long period of time with 
constituting an eddy current reduction gear using Rota of (1), continuing, there is no 
possibility that the damping torque may fall. 

[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section enlarged drawing of Rota for eddy current reduction 
gears concerning this invention. 

[Drawing 2] It is the transverse-plane sectional view of the eddy current reduction gear 
concerning the gestalt of the 1st operation. 

[Drawing 3] It is the transverse-plane sectional view of the eddy current reduction gear 
concerning the gestalt of the 2nd operation. 

[Drawing 4] It is the transverse-plane sectional view of the eddy current reduction gear 
concerning the gestalt of the 3rd operation. 

[Drawing 5] It is the partial cutting perspective view of a drum type eddy current 
reduction gear. 

[Drawing 6] It is the mimetic diagram of the braking principle of an eddy current 
reduction gear. 

[Drawing 7] It is the cross-section enlarged drawing of conventional Rota for eddy 
current reduction gears. 
[Description of Notations] 
11 Rota 

13 Rota Member 

14 Nickel Plating Coat 



15 Inorganic System Ceramic Coat 
2131 Braking drum (Rota) 
41a, 41b Braking disk (Rota) 

72 Rota Body Section 

73 Annular Solid 
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